Intracellular levels of guanosine 5'-diphosphate 3'-diphosphate (ppGpp) and guanosine 5'-triphosphate 3'-diphosphate (pppGpp) in cultures of Streptomyces griseus producing streptomycin.
Guanosine 5'-diphosphate 3'-diphosphate (ppGpp) and guanosine 5'-triphosphate 3'-diphosphate (pppGpp) were identified in the vegative mycelium of Streptomyces griseus. Adenosine 5'-diphosphate 3'-diphosphate (ppApp) and adenosine 5'-triphosphate 3'-diphosphate (pppApp) were not present but several other phosphorus-containing compounds which may have been inorganic polyphosphates were detected. During exponential growth of S. griseus the concentrations of ppGpp and pppGpp were several times higher than in the stationary stage. They fell sharply when exponential growth ended and then remained at an almost constant basal level. For the tetraphosphate the maximum concentration was about 50, and for the basal level about 10, pmol per millilitre of a culture with an optical density of 1.0. Production of streptomycin started several hours after exponential growth had ended and the concentrations of ppGpp and pppGpp had fallen. Streptomycin synthesis was delayed if the cells were resuspended just before production started in fresh medium lacking phosphate, but it was not delayed by glucose starvation. Both cultures, as well as cultures transferred to nitrogen-free medium, showed an immediate increase in ppGpp content to about four-fold the basal level. The results suggest that the guanosine polyphosphates do not directly control initiation of streptomycin production in S. griseus. Twelve additional species of Streptomyces examined all contained ppGpp and pppGpp.